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ABSTRACT. Tn l'olltinuation of the work on ~" strudure of thl' OD llands (if heavy \\ IItef, 
the (3,0) band nt " 2569 was photographed with H )Hilgt'r Quartz Spe<'trograph An exposure 
of about 5 hours was found l1<.ee5Sllf~· on fi('('cunt d the fllintncss of tllC hand By an (·xtrnpola-
lion of the exi~tillg data of the bands hitht'rto atlat~ sell, thl' retational ~trUrtUTt' of this IlIllld 
was analysed. TIll' values of the constants are foubl] to be RJ"=813, Ro'; 9'94 and thc spill 
coupling constant A,· -139.6 ems-I. . 
INTRODUCTION 
In an earlit'r paper,! the rotatiOlwl structure of Eome of the electronic bamls of 
heavy water. due to the diatomic molecule OD, were reported. A scrutiny of the 
plates takeu with long exposures It! \ ealc:d the exi~t(;ll(e of a fail1t bal1d at about 
A 2570, the region in which the (3,0) band of on corresponding to the band .\ 2447 
of the OH molecule must be expected. An exalllination of the rotational structure 
of this band confirmed the above supposition. The present paper gives details 
of the study of this band, a preliminary report of which has appeared ill Current 
Science, 1940, 9, 368 . 
EXPERIMr,NTAL 
The experimental arrangement for the excitation of the bands was already 
described in Part 1. The faiutness of this hand made it impracticable to u!'e an 
instrument or high dispersion; the balld was therefore photographed with a 
Hilger medium Quartz ~pectrograpb ghiIlg a dj~I)(:rsion of about 9 A.V. per mm. 
in the region A 2570. With the time of exposure extellding to about 5 hours, 
a picture of the band was obtained which could be convel1iently measured, while 
the other bauds were heavily over.exposed. The bands are reproduced in Plate 1. 
The usual IrOIl Arc standards were adopted for the determination of the wave-
lengths. Due to the general faintne~s of the hand aud overlapping of the 5tructure 
arising from the small dispersion of the instrument, the probable error in measure-
ment is of the order of 0.1 to 0.2 A.V. Where the Hnes happened to be broad, 
the cross-wire was set in two or three positions-at the ceIltre and at the edges. 
Such lines are indicated by asterisks in the list in Table 1. 
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As the rotationallines constituting the various branches of the baud areuot 
completely resolved, a method of extrapolation b9sed on the previously known 
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data is adopted to predict and identify the structure. Considering the bands~ 
(2,0) (3,0) and (2,t), (3,1) the interval between the QI(r) Jines of the (2,0), (3,0) 
bands is approximately equal to that between the corresponding lines of the 
(2,d, (3,1) bands, this interval being approximately eqnal to the difference 
between the initial vibrational levels 1)1 = 2 and 1)1 = 3, determined from the equation 
G(v l ) =- wl(v l + t) + f/o/(u l + ~)2 + ..... . 
Hence the position of the initiallinc QI(l).! of the (3,0) band is predicted. The 
positions of the other lines of this and tho~ of the other branches are similarly 
located. The data thus predicted with re~ect to all the branches are collected 
and compared with the observed values axid a consistent scheme of the structure 
of the band is developed. Table 1 gives tlje details of the intensity, the wavelength 
and otber data of all the measured Iines~olurnns (3) and (4) show the observed 
and calculated values and the last column, give their assignments. 
A check on the identification of the bland is afforded by comparison of the 
doublet separations of the bauds having the sallJe final level, i.e., (0,0), (1,0), 
(2,0) and (3,0). As an illustration, the doublet separations 
QdK)-Q2(K) 
and 
for the abuve bands are given in Table II, in which the data for the (3,0) band 
have been obtained from the assignments shown in'rable I (Column 3, v observed). 
'fABI.E II 
K 
----:-----,----.~ ---_ ... _._---_._._----;--------,----
I II. 2872 A 270S II A 2S6lJ I A 30l)s A 2872 Ii A 270R I A 3065 \0,0; 11,0, (~.o) 13,01 lo,p) (1,0) 12,O)! 
... -- _ ... -.---- ... -.--------',---- - --"T-.--.---... ---_. 
I 131.4 131.0 131.1 132 131. I 13()'3 131.8 
2 IJ6.0 Il5·9 Il6.0 !I6 I16.8 I I15'3 . Ils·8 
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-4 9:1·3 92·5 92-4 96 92·9 92·9 92.8 
5 S,H 83.4 83.0 82 84. 1 83 S 83.6 
6 75.8 ,6.3 75·7 75 77.0 76.4 76.4 
, 69.1 70.0 68.8 66 ,0.0 fig. 7 66., 
8 63.6 6302 63.3 65 64·3 64 6 64·3 
9 58., 59.0 sR., 59 59·9 59·5 59·3 
10 546 E4.9 54·' 55 56.0 55.8 I 5S·7 
II 50.9 51.7 50.9 51 52.3 52.0 I 52.6 
12 47.7 48.0 47.8 44 49·3 49·3 I' 49.6 
13 45.0 45·5 44·9 47 46., 46.8 46.7 
14 42.8 42·4 42.6 - 44·4 44·1 44·2 
IS 40.5 40.5 40·4 41 42·4 43.6 -
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A further check on the correctness of the assignments is obtained by the 
application of the combination relations shown below and already referred t~ in 
detail elsewhere. l It can be easily seen that 
Rl (K) - PI (X) =62F't (K) 
R\I(K) - P2(K) =.62F'2(K). 
The difference between the values 62F' ,(K) and .62F'lo! (K) may be ignored on 
account of the small spin·doubling in the upper 2~+ state. Table III gives the 
values of R1(K)-P1(K) and of Rg(K)-P\I(K) for the (3,2), (3,1) and (3,0) bands. 
TABLa III 
Rotational term differences for the 2}, + state 
R1(K)-Pj(KJ I RI(K) - PI(K) 
K 
1 
1 
.-_1 I 
~ 2i56 " 3StX} " 2963 " 2756 I }. 2569 " 2963 (3,2) (3. 1 ) (3.0) (3,2) 13,1) (3.0\ 
f 
··-----r-" 
80 2 81.4 80.3 81 81.9 I 79·7 
. 
f 
3 114·2 1I3·6 U5 114·7 1I2.0 ll9 
4 144·5 144.6 142 144·5 1440 147 
5 17i·4 176.7 177 176.4 1760 li7 
6 208.8 20!l.8 210 208.J i 
i 
208.$ 2lJ 
I 
7 240.1 240·4 239 239·2 240.1 239 
8 272.2 271.4 2;'1 271.3 I 271.5 273 
i 
9 302.8 302.8 306 302.6 I 302.6 299 I 
10 333.6 333.6 338 333·4 333·5 333 
II 364.9 3fi4·P. 364 363. 1 364-4 368 
12 394- 1 394·$ - - ._- -
13 4'4·0 424.6 43" - I 4~4·1 424 
14 - 454·2 451 - 455 8 452 
15 
- 483·5 482 - - -
The table confirms that the band at ,\ 2569 corresponds to the initial level 'V~ = 3. 
The combination relations involving the lower ~n state are contained in the 
equation. 
R(K - I) -Q(K)=Q(K - I) - P(K) . 
. It must be noted that the equation is only approximate, the difference betw~en the 
two sides being a measure of the A.doubling in the rotational levels. 
-
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Tables IV and V show the values of the above differences. The values in 
columns (3) and (5) in these tables are obtained from the observed values of the 
lines in 'fable 1. Columns 2 and 4 contain the values estimated from the 
bands (0,0), (r,o) and (2.0). The data iudicate the correctness of the assign-
ment of the band A 2569 as arising from tIle final state 'v" = 0 
K 
K 
2 
3 
4 
5 
6 
7 
8 
Q 
10 
I I 
I' 
13 
14 
15 
TABI,I IV 
Ql'K-II-PdK.' i RllK -1:-QI'KI 
--------' --"-'--.-._" .-.--___________ .. 14-_______ L~ ___ ._,, ___ ."_. __ ." ___ ,._. __ --.-
I ,.~ I 
Estimated menn 
£('1" bands 
(o,oJ, (1,01, !,o) 
46.6 
6S 0 
8.1·7 
102.1 
120·9 
140.0 
IS8.<l 
177 6 
196.1 
21 4 8 
E.timated Illean 
for bands 
(0,0). (1,0), 12,0) 
31,4 
52 5 
73-0 
93·S 
114 2 
133·9 
15~ () 
173 8 
193. 2 
212·03 
231.4 
250.2 
268.6 
.. ~--.-~-.--
:' (lb;ervur 
for A 2."6~ 
(3,0) r 
; 
49 
67 
81 
104 
IIi 
138 
155 
I;~O 
199 
21S 
TABI.II V 
I 
ESlirnated mean 
fUI" batH!S 
10,0), I I ,0) (2.lIl 
----------- . 
Observed 
for A 2569 
(3. 0 ) 
3 1 
56 
77 
9~ 
114 
132 
IS:? 
169 
19·1 
2JJ 
234 
250 
2fi9 
-------------------
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The final check consisted in estimating the values of the rotat~~l constants 
Ba' and Bo", the method of calc.::ulating them being that previously adopted by 
the author for the bands'\'\ 2872, 2916 and 2963. The values of these constants 
are found to be Ba'=8.13 and Bo" '" 9.94 cms.- 1• They are in good, agreement 
with those observed vreviously, i.e., Bs'=8'o74 from the (3,1) band and 
Bolf = 9.927 from the (1,0) band. The spin'coupling constant is found to have a 
mean value -139.6 cms.- I . 
Table VI is an extension of that given in Pal t I showing the vibrational 
analysis of the OD·hands. For each band the calculated value of the Jlull line is 
inserted ill the table, the value for the (3,0) band heing determined 'from the 
present data. 
TABU VI 
Null lines of the OD-bands 2~ + - 2 n~ 
_~~~ .. ' ',,~J _______ o _ ,,_I ___ '''' __ ,_, _____ , 
o v 32542.29 
221:;,9 
34757·3 
:a1l2.1 
2('()8.0 
3 2544.2 33700.5 
The author desires to express his grateful thanks to Dr. K. R. Rao for his 
interest in the work and to the Andhra University for the award of a FellowshIp. 
REFERENCES 
I M. G. SastQ' and K. R. Rao, Ind.]. Phys • 16,27 (1940. 
t The data quoted in this paper for the hands (0,01, (J,OI and (1,11 arc due to Ishaq. 
I'roc. Roy. Soc., 169, 110 (19.,7) and Proc. Nat. lnsf,. Se. lild., 3,38:1(1937) and those fer 11,c), 
(2,1) and 13,21 nre du(' to the nathor and K. R. Rno, ibid . 
SASTRY 
o 
o 
PLATE Ill. 
. - ~ 3338 
-- 3065 
2872 
2756 
2708 
2569 
